4-Aminopyridine inhibits the neuromuscular effects of nitric oxide and 8-Br-cGMP.
The effects induced by nitric oxide (NO) in different tissues depend on direct and/or indirect interactions with K+ channels. The indirect interaction of NO is produced by activation of guanylyl cyclase which increases the intracellular cGMP. Since NO, cGMP and 4-aminopyridine alone induce tetanic fade and increase amplitude of muscular contractions in isolated rat neuromuscular preparations, the present study was undertaken to determine whether or not the neuromuscular effects of NO and 8-Br-cGMP can be modified by 4-aminopyridine. Using the phrenic nerve and diaphragm muscle isolated from male Wistar rats (200-250 g), we observed that L-arginine (4.7 mM) and 8-Br-cGMP (18 M), in contrast to D-arginine, induced an increase in the amplitude of muscle contraction (10.5 0.7%, N = 10 and 8.0 0.7%, N = 10) and tetanic fade (15 2.0%, N = 8 and 11.6 1.7%, N = 8) at 0.2 and 50 Hz, respectively. N G-nitro-L-arginine (4 mM, N = 8 and 8 mM, N = 8) antagonized the effects of L-arginine. 4-Aminopyridine (1 and 10 M) caused a dose-dependent increase in the amplitude of muscle contraction (15 1.8%, N = 9 and 40 3.1%, N = 10) and tetanic fade (17.7 3.3%, N = 8 and 37.4 1.3%, N = 8). 4-Aminopyridine (1 M, N = 8) did not cause any change in muscle contraction amplitude or tetanic fade of preparations previously paralyzed with d-tubocurarine or stimulated directly. The effects induced by 4-aminopyridine alone were similar to those observed when the drug was administered in combination with L-arginine or 8-Br-cGMP. The data suggest that the blockage of K+ channels produced by 4-aminopyridine inhibits the neuromuscular effects induced by NO and 8-Br-cGMP. Therefore, the presynaptic effects induced by NO seem to depend on indirect interactions with K+ channels.